A pressure wave generated by a compressor propagates in an air-conditioner piping system and causes a noise problem. The flow condition in the air-conditioner piping system becomes often a one-component two-phase flow, and attenuation of the pressure wave in the one-component two-phase flow is larger than the two-component two-phase flow because of the effect of the mass transfer. It is also important for the safety of nuclear reactors to understand the characteristic of pressure wave problems in the one-component two-phase flow. In this paper, we propose a concentrated mass model to analyze the pressure wave problems in the one-component two-phase flow. This model consists of masses, connecting springs, connecting dampers, and nonlinear base support dampers. The connecting spring and the connecting damper are derived from the compressibility of the gas phase and the effect of the mass transfer when the phase-change occurs. And the nonlinear base support damper is derived from the pipe friction. Additionally, an experiment on an air-conditioner piping system is performed, and the experimental results are compared with the numerical result in order to confirm the validity of the model. The numerical computational results agree very well with the experimental results. Especially, the attenuation of the pressure wave generated by the phase-change is numerically reproduced. Therefore, it is concluded that the proposed model is valid for the numerical analysis of the pressure wave problem in the two-phase flow.
とする．ここに， g K は気相の体積弾性率である． 蒸発・凝縮を伴う一成分二相流中の圧力波は，気相と液相の間で質量が移動する質量輸送の影響により二成分 Fig. 1 The concentrated mass model is proposed to analyze the pressure wave phenomena in the one-component two-phase flow. This model consists of masses, connecting springs, connecting dampers, and nonlinear base support dampers. The fluid is divided into uniform elements. Each element is divided into the liquid phase and the gas phase. The liquid is regard as the incompressible fluid, and the gas is regard as the compressible fluid. The mass is concentrated on the nodal points. The connecting spring and the connecting damper are derived from the compressibility of the gas phase and the effect of mass transfer when the phase-change is generated. 
式(4), (11), (13), (14)を式(12)に代入し，変動量の 2 次の項を微小量として無視すると，次式が成り立つ． . Energy loss is generated by the mass transfer. In the concentrated mass model, the hysteresis characteristic is expressed by the connecting springs and the connecting damper. The spring constant and the damping coefficient are given by Eqs. (21) and (22). Fig. 3 A propagation speed of wave in this spring-mass-damper system is derived to determine the void fraction in the experiment from the sound speed in the two-phase flow. The spring-mass system is approximated by a continuum, and we derive a complex wave number. The propagation speed in the spring-mass system becomes Eq. (41). Fig. 4 An experiment on an air-conditioner piping system is performed to confirm the validity of the proposed model. For the experimental setup, an air-conditioner is modified. The accumulator is removed. Three pressure pulsation sensors are installed in the suction pipe of the compressor. To make two-phase flow in the suction pipe, the flow is bypassed the indoor equipment. Fig. 5 The compression mechanism in the compressor is swing type as shown in the left side figure. As the piston swings, the fluid is sucked in the suction room. The velocity boundary condition at the suction port is given by the rate of volume change in the suction room, as shown in the right side picture. The velocity at the suction port is given by Eq. (43). When the revolution speed of the compressor is 28 rps, the resonance is generated. Fig. 7 This figure shows the distribution of the pressure amplitude distribution by the calculation in the case of (iii) 28rps. The left end is the compressor and the right end is the superior end of the 400cc tank. The standing wave is generated as the compressor is the fixed end and the inferior end of the 400cc tank is the free end. [kPa] dp [kPa] dp
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